Induction of circulating neonatal stem cell populations.
Hematopoietic cell differentiation and growth are regulated by paracrine molecules that include insulin and insulin-like growth factors (IGFs). IGF-I and -II stimulation of erythropoiesis in cultures of adult bone marrow and peripheral blood cells and murine fetal liver cells has been previously reported. In order to investigate whether these paracrines also influence differentiation and proliferation of human neonatal progenitor cells, we assessed their effects in cultures of umbilical cord blood and adult blood and marrow cells, using a serum-substituted system. IGF-I stimulated colony-forming unit-erythroid (CFU-E)-derived colony formation by adult cells by up to 265%, while IGF-II augmented colony formation by up to 100% in the presence of erythropoietin. Stimulation occurred in a saturable fashion over concentrations of 0 to 200 ng/ml. Similar results were obtained in subcultures of adult-circulating progenitors. Moreover, a subpopulation of erythropoietin-independent adult CFU-E was stimulated to proliferate by IGF-I but not by IGF-II. In contrast to these effects in adult marrow culture, IGF-II exerted a greater stimulatory effect on neonatal CFU-E proliferation than did IGF-I in erythropoietin-containing cultures. Additionally, IGF-II stimulated proliferation of erythropoietin-independent neonatal CFU-Es in a concentration-dependent fashion. Together, the data are consistent with the hypothesis that somatomedins are involved in developmental regulation of erythropoiesis.